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© Drive engagement delay device. 



© A drive arrangement including an axially mov- 
able driving sleeve (18) capable of being positively 
engaged to an output shaft (24) connected to a 
driven element. 

To reduce shock loading, the drive arrangement 
has a delay device including a plurality of friction 
plates (46), the friction drive being sufficient to turn 
the output shaft (24) but the frictional engagement of 
at least one of the friction plates (46) with the lon- 
gitudinal slide surfaces of the driving sleeve tem- 
porarily preventing its further movement. 
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Drive engagement delay device. 



The invention relates to a drive engagement 
delay device. 

There are various instances where the engage- 
ment of a drive to an item of machinery results in 
shock loading due to the inertia of the machinery to 
be driven. For example, the drive to the impellor of 
the centrifugal pump of a fire engine is generally 
effected by the sliding of an internally splined 
driving sleeve into driving engagement with a splin- 
ed driving member drivably connected to the im- 
pellor. the driving sleeve being permanently con- 
nected to a gear driven by a power take off shaft of 
the vehicle engine. The driving sleeve is generally 
moved by power means including a pneumatic ram 
between its operative and inoperative positions. It 
is found that the inertia of the impellor causes 
shock loading in the drive to the impellor at the 
instant in which the driving sleeve is moved to its 
operative position, this putting undue stress on ail 
of the various elements in the drive train to the 
impellor and being generally unpleasant for those 
who are operating the engine. 

The invention as claimed solves the problem of 
how to design a drive arrangement having a delay 
device for reducing shock loading in a most conve- 
nient manner. 

The main advantage offered by the arrange- 
ment is that positive engagement of drive to an 
output shaft is delayed until the inertia of the output 
shaft and of a connected driven element has been 
overcome. Shock loading of the drive arrangement 
is therefore much reduced. A further advantage is 
the fact that the drive arrangement is much more 
pleasant for an operator to use. 

One way of carrying out the invention is de- 
scribed in detail below with reference to drawings 
which illustrate one specific embodiment, in which:- 
Figure 1 is a longitudinal section through an 
auxiliary drive arrangement to the pump of a fire 
engine, 

Figure 2 is a scrap view on one end of the 
arrangement, looking in the direction of arrow 2 in 
Figure 1, and 

Figure 3 is a scrap view of a part of the 
mechanism illustrated in Figure 1, shown here in a 
different position and at a somewhat larger scale. 

Referring now in particular to Figure 1 of the 
drawings, the auxiliary drive arrangement there il- 
lustrated includes a gear 10 mounted for rotation in 
a housing formed in two parts 12 and 13. The gear 
10 is shown to be located so that when the housing 
is bolted in position on an engine block (not shown) 
the gear meshes with an engine driven gear a 
portion of which is shown in chain-dotted lines. 



Thus it will be understood that the gear 10 is 
constantly rotating whenever the engine is running. 
As shown, the gear 10 is freely rotatable on a roller 
bearing 14, the latter being located on a stub shaft 

5 constituted by a sleeve member 16 located in an 
end wall of the housing. The drive arrangement 
also includes an internally splined driving sleeve 1 8 
permanently in engagement with an externally 
splined extension 20 of the gear 10. The driving 

io sleeve is slidably mounted so that it can be moved 
into driving engagement with a splined driving 
member 22 drivably connected to an output shaft 
24, the latter being provided with a coupling mem- 
ber 26 by means of which it can be connected to 

75 the impellor (not shown) of a centrifugal pump. An 
inner end of the output shaft 24. is located by a 
roller bearing 28 within the splined extension 20 of 
the gear 10. The output shaft is also located in an 
end wall of the housing by a roller bearing 30. 

20 The driving sleeve 18 is movable by power 

means between its operative and inoperative posi- 
tions and back again, that is to say is displaced as 
required by a pneumatic ram generally indicated 
32 built into the housing as shown. The actuating 

25 rod 34 of the pneumatic ram carries a fork member 
36 the fingers of which engage an annular groove 
38 formed around the driving sleeve. The arrange- 
ment is such that when air under pressure is ad- 
mitted to a space 40 at one end of the actuating 

30 rod. the latter is moved to the right as the mecha- 
nism is shown in Figure 1, to displace the driving 
sleeve 18 from the position in which it is shown 
and to engage it with the splines 42 of the driving 
member 22 so that a positive drive is transmitted to 

35 the output shaft. When drive to the output shaft is 
to be discontinued, air under pressure is admitted 
to a space 44 at the other end of the actuating rod 
so that the latter is moved to the left and the 
driving sleeve is moved out of engagement with 

40 the splines 42. 

However, a delay device is built into the ar- 
rangement so that shock loading in the drive as the 
driving sleeve is engaged with the splines 42 is 
avoided. The delay device is constituted by a stack 

45 of friction plates, generally indicated 46, alternate 
ones of which are engaged with the splines within 
the driving sleeve and the remainder of which have 
splined engagement with the output shaft. The ar- 
rangement is such that an initial movement of the 

so driving sleeve towards the right (as the mechanism 
is shown in Figure 1) lightly loads the stack of 
friction plates together sufficiently to start turning 
the output shaft. Relatively high torque is required 
to turn the output shaft initially because of the 
inertia of the pump impellor to which it is con- 
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nected. Consequently, the relatively high contact 
pressures acting against the side surfaces of the 
splines of the driving sleeve prevent any further 
displacement of the sleeve at this time until the 
initially high torque being transmitted has become 
substantially reduced, that is to say until the output 
shaft has started to turn, although still not rotating 
at the speed of rotation of the driving sleeve. When 
the torque being transmitted frictionally has fallen 
sufficiently, the driving sleeve is able to slide rela- 
tive to the friction plates which it engages and to 
complete its movement into engagement with the 
splines 42 of the driving member 22 so that a 
positive drive is established. 

The light loading of the stack of friction plates 
by the initial movement of the driving sleeve to- 
wards its operative position is effected by a pres- 
sure plate 48 which, as shown, is located between 
the externally splined extension 20 of the gear 10 
and an endmost friction plate. Said pressure plate 
is slidably splined within the driving sleeve but is 
provided with a plurality of steel balls 50 which are 
located in respective radial bores 52 and urged 
radially outwards by respective compression 
springs 54. In their radially outermost positions 
(see Figure 1) the steel balls 50 engage shallow 
depressions 56 which are formed at the radially 
inner surfaces of the splines of the driving sleeve. 
The number of said balls, the strength of the 
springs 54 and the depth of the shallow depres- 
sions 56 in combination ensure that only a pre- 
determined maximum axial thrust can be applied to 
the pressure plate by the driving sleeve, this being 
a pressure sufficient to engage the stack of friction 
plates adequately to produce the contact pressures 
acting against the side surfaces of the splines, this 
in turn temporarily arresting the movement of the 
driving sleeve towards the splines 42 as previously 
explained. However, when the torque being trans- 
mitted frictionally through the stack of friction 
plates has fallen sufficiently to allow the driving 
sleeve to be further displaced along the splines of 
those plates which it engages, the pressure of air 
still present within the space 40 overcomes the 
force of the springs 54 and displaces the steel 
balls 50 radially inwards. The driving sleeve is thus 
able to move again towards the operative position 
in which it is shown in Figure 3. As the driving 
sleeve resumes its movement, it is given added 
impetus to fully engage its splines with the splines 
42 of the driving member 22 by the action of a 
further series of steel balls 58 located in respective 
radial bores 60 in the splined extension of the gear 
10. The steel balls 58, being acted on by respec- 
tive compression springs 62, react against the ends 
of undercut slots 64 in the splines of the driving 
sleeve to produce an axial force on said driving 
sleeve. It will be seen from Figure 1 that this can 



occur immediately the sleeve resumes its move- 
ment from the position in which it is there shown 
and at the instant in which the right hand end of 
the sleeve makes contact with the splines 42. 

5 An adjustment device is provided for finely 

adjusting the initially arrested position of the driving 
sleeve so that this is just before the position in 
which the sleeve is given added impetus by the 
action of the steel balls 58. This adjustment device 

w includes three equally spaced adjustment screws 
66 conical end portions of which can act against a 
frusto-conical portion of a reaction plate 68 acted 
on by the plurality of friction plates. The adjustment 
of the screws 66 effects the axial location of the 

/5 reaction plate. 

The drive arrangement just described has a 
further advantageous feature, this being that si- 
multaneously with the driving sleeve being moved 
out of engagement with the splines 42 of the driv- 

20 ing member 22, the latter is braked to bring the 
output shaft to .a halt and to hold it against free 
rotation. This is brought about by the fact that 
when air under pressure is admitted to the space 
44 so that the actuating rod 34 is moved to the left 

25 (as drawn in Figure 1) the air under pressure is 
able to communicate, via a drilling 45 (see Figure 
2), with a cylinder 70 machined in the end wall of 
the housing part 13. The cylinder 70 contains a 
piston 72 and the arrangement is such that the 

30 pressure of air admitted to the cylinder is effective 
to displace the piston against the force of a return 
spring 74 so that a protruding end portion of said 
piston is caused to act frictionally against an adja- 
cent surface of the driving member 22. 

35 Thus there is provided a drive engagement 

delay device which it is thought will be a complete 
answer to the problem of shock loading when an 
item having considerable inertia is to be driven by 
a splined sleeve or dog tooth clutch arrangement. It 

40 will be understood that the invention is applicable 
to a wide range of drive arrangements in which this 
might be a problem. The drive to the impellor of a 
centrifugal pump for a fire engine is merely a 
typical example of such an arrangement. 

45 Various modifications may be made. For exam- 

ple, it will be understood that the positive driving 
connection between the driving sleeve and the 
driving member 22 need not necessarily be con- 
stituted by the splines 42. It could equally well be 

so constituted by a dog tooth clutch arrangement, that 
is to say an arrangement in which the teeth are 
formed on the opposed end faces of the parts to 
be connected together. Furthermore, the adjust- 
ment device for finely adjusting the initially arrested 

55 position of the driving sleeve may be rather dif- 
ferently arranged. For example, it may include a 
screwthreaded ring carried by the reaction plate, 
that is to say engaging a screwthreaded portion of 
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said plate, and according to the adjustment of said 
ring on the reaction plate adjusting the effective 
thickness of the latter, locking means being pro- 
vided for locking said ring in an adjusted position. 



Claims 

1. A drive arrangement including an engagea- 
ble and disengageable drive constituted by an ax- 
tally movable driving sleeve (18) capable of being 
positively engaged either by a splined connection 
(42) or a dog toothed clutch connection to an 
output shaft (24) connected to "a driven element, 
charactrised in that the drive arrangement has a 
delay device for at least reducing shock loading as 
the positive connection is established, said delay 
device including a plurality of friction plates (46) for 
producing a friction drive to the output shaft (24) as 
the driving sleeve (18) is moved towards its posi- 
tively engaged position, the friction drive being 
sufficient to turn the output shaft (24) but the fric- 
iional engagement of at least one of the friction 
plates (46) with longitudinal slide surfaces of the 
driving sleeve (18) preventing further movement of 
said sleeve towards its positively engaged position 
until the inertia of the output shaft (24) and the 
connected driven element has been overcome and 
the frictional resistance to sliding movement of the 
driving sleeve has become correspondingly re- 
duced. 

2. A drive arrangement according to claim 1 , in 
which the light loading of the stack of friction plates 
(46) by the initial movement of the driving sleeve 
(18) towards its operative position is effected by a 
presure plate (48) acting against an endmost fric- 
tion plate, said pressure plate being slidably splin- 
ed within the driving sleeve (18) but provided with 
a plurality of steel balls (50) which are located in 
respective radial bores (52) in said pressure plate 
and urged radially outwards by respective springs 
(54), the steel balls in their radially outermost posi- 
tions engaging shallow depressions (56) formed at 
the radially inner surfaces of the splines of the 
driving sleeve (18), the number of said bails, the 
strength of the springs* (54) urging them radially 
outwards and the depth of the depressions (56) 
engaged by said balls, in combination, ensuring 
that only a predetermined maximum axial thrust 
can be applied to the pressure plate (48) by the 
driving sleeve (18), this being a pressure sufficient 
to engage the stack of friction plates (46) ade- 
quately to produce the contact pressures acting 
against the side surfaces of the splines and tem- 
porarily arresting the movement of the driving 
sleeve (18) towards its positively engaged position. 



3. A drive arrangement according to either one 
of the preceding claims, in which means are pro- 
vided for giving added impetus to the driving 
sleeve as it resumes its sliding movement towards 

5 its positively engaged position, said means being 
constituted by a series of steel balls (58) which are 
located in respective radial bores (60) in a splined 
driving member with which the driving sleeve (1 8) 
is permanently engaged, said steel balls being 

w acted on by respective springs (62) and being able 
to react against the ends of undercut slots (64) in 
the splines of the driving sleeve to produce an axial 
force on said driving sleeve (18). 

4. A drive arrangement according to claim 3. in 
/ 5 which an adjustment device is provided for finely 

adjusting the initially arrested position of the driving 
sleeve so that this is just before the position in 
which the sleeve (18) is given added impetus as it 
resumes its sliding movement towards its positively 
20 engaged position. 

5. A drive arrangement according to claim 4, in 
which the adjustment device includes a plurality of 
adjustment screws (66) conical end portions of 
which act against a frusto-conical portion of a reac- 

25 tion plate (68) acted on by the plurality of friction 
plates (46). the adjustment of the screws effecting 
the axial location of the reaction plate (68). 

6. A drive arrangement according to claim 4, in 
which the adjustment device includes a screwth- 

30 readed ring carried by a reaction plate (68) acted 
on by the plurality of friction plates (46), and ac- 
cording to the adjustment of said ring on the reac- 
tion plate (68) adjusting the effective thickness of 
the latter. 

35 7. A drive arrangement according to any one of 

the preceding claims, in which the driving sleeve 
(18) is movable by power means between its oper- 
ative and inoperative positions and back again, the 
power means being constituted by a pneumatic 

40 ram (32) built into a housing (12,13) in which the 
drive arrangement is located, an actuating rod (34) 
of the pneumatic ram (32) carrying a fork member 
(36) the fingers of which engage an annular groove 
(38) formed around the driving sleeve (18). 

45 8. A drive arrangement according to claim 7, in 

which braking means are provided whereby, si- 
multaneously with the driving sleeve (18) being 
moved out of engagement with the splined or dog 
toothed clutch connection to the output shaft (24), 

so the latter is braked to bring it to a halt and to hold 
it against free rotation. 

9. A drive arrangement according to claim 8, in 
which the braking means are constituted by a pis- 
ton (72) an end portion of which is able to act 

55 frictionally against an adjacent surface of a driving 
member (22), the arrangement being such that, 
when air under pressure is admitted to a space 
(40) so that the actuating rod (34) of the pneumatic 
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ram (32) is moved to displace the driving sleeve 
(18) away from its positively engaged position, the 
air under pressure is able to communicate with a 
cylinder (70) in which said piston is slidable against 
the force of a return spring (74). 
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